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NEXT ASS'Y: FINAL ASS'Y:

SEQUENCE OF OPERATION

CONTROL POINT LIST - MUA-CN-01 & MUA-CN-02

CONNECTED POINTS

SOFTWARE GENERAL:
THE SYSTEM SHALL CONSIST OF AN AIR HANDLING UNIT WITH CHILLED WATER

COOLING AND HOT WATER HEATING COILS. THE SYSTEM SHALL HAVE

ELECTRONICALLY OPERATED VALVES AND DAMPERS AND ITS OWN DDC
STAND ALONE LOCAL CONTROL STATION (LCS). ALL SETPOINTS SHALL BE ADJUSTABLE.

CENTRAL LABORTATORY OFFICE BUILDING

OUTPUT FROM DDC INPUT TO DDC ALARMS
DIGITAL ANALOG DIGITAL ANALOG DIGITAL ANALOG

APPLICATION PROGRAMS

TOLERANCES AND SETPOINTS:

SUPPLY AR SETPOINT: 68+1°F
RELATIVE HUMIDITY: 55%

SET POINT RELATIVE HUMIDITY TOLERANCE : 50 — 60%

FREEZE PROTECTION ALARM: 40°F

FREEZE PROTECTION LIMIT: 35°F

SPACE PRESSURIZATION: 0.05 BETWEEN CLEANROOMS OR CLEAN SPACE AND NON CLEAN SPACE,
0.02 BETWEEN CLEANROOM AND LESS CORRIDOR.

SUPPLY FAN DISCHARGE STATIC PRESSURE LIMIT; 1.0 INCH W.G. ABOVE NORMAL STATIC PRESSURE.

COMMON COMMON

POINT DESCRIPTION EXHAUST STACK EXHAUST STACK

FREEZE CONTROL

THE LOW LIMIT FREEZE PROTECTION SHALL BE LOCATED ON THE LEAVING SIDE OF PREHEAT COIL.
WHEN THE TEMPERATURE LEAVING THE PREHEAT COIL IS AT OR BELOW THE FREEZE

PROTECTION LIMIT SET POINT, THE FOLLOWING EVENTS SHALL OCCUR:

1. THE SUPPLY FAN SHALL STOP, THE OUTSIDE AIR AND RETURN AIR DAMPERS WILL CLOSE.

2. THE COOLING COIL, CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).

3. THE PREHEAT COIL CONTROL VALVE SHALL BE FULL OPEN.

4. A VISUAL AND AUDIBLE ALARM SHALL BE TRANSMITTED TO THE DDC CENTRAL CONTROL STATION.
5. A MANUAL RESET OF FREEZE PROTECTION DEVICES SHALL BE REQUIRED.

DUCT STATIC PRESSURE / SPACE DIFF. PRESSURE

HAND,/OFF /AUTO
PROPORTIONAL CONTROL
PRESSURE SWITCH
DIFFERENTIAL PRESSURE SWITCH
AUXILLARY CONTACT
FREEZE PROPECTION
TEMPERATURE °F

% RELATVE HUMIDITY
FAN SPEED FEEDBACK
CONTACT CLOSURE
SCHEDULED START/STOP
OPTIMUM STOP/START
DUTY CYCLING

DEMAND LIMITING
SUMMER WINTER
DAY/NIGHT SETBACK
VENTILATION/RECIRCULATION
CHILLER SELECTION
CHILLED WATER RESET
LIGHTING CONTROL
FAILURE MODE

GRAPHIC DISPLAY
CONTROL RELAY
GENERAL ALARM

SOLENOID
(START/STOP)
FAN SPEED
FLOW SWITCH
PULSE

FLOW

HIGH LIMIT
LOW LIMIT
RUN TIME
BTU
ECONOMIZER
ENTHALPY

>

AR HANDLER MUA-CN—03, MUA—CN-04
SUPPLY FAN VFD.

EXHAUST FAN VFDS (SCRUBBED)

| EXHAUST FAN VFDS (GENERAL)
EXHAUST FAN STATUS (SCRUBBED)
EXHAUST FAN STATUS (GENERAL)

X X X \
SUPPLY AIR FLOW X X X /\

PREHEAT COIL i f y4 \ | Z AN 4 N\

REHEAT COIL ‘
COOLING COIL X +o +0 +o +o

SYSTEM START/STOP CONTROL:

THE UNITS SHALL BE STARTED AND STOPPED VIA THE BUILDING DDC

CENTRAL CONTROL OR THE LOCAL CONTROL STATION (LCS). WHEN

A FAN SYSTEM IS STARTED, THE FOLLOWING EVENTS SHALL OCCUR:

1. ITS RESPECTIVE CONTROL SYSTEM SHALL BE ENABLED. ,

2. THE SUPPLY AIR FAN SHALL START, THE OUTSIDE AR AND RETURN AIR DAMPERS WILL BE

\ PERMITTED TO OPEN. THE RETURN AIR DAMPER SHOULD INITIALLY GO TO THE 100% OPEN

POSITION, WHILE THE OUTSIDE AIR DAMPER INITIALLY STAYS IN THE CLOSED POSITION.
/\ /\ 3. CONFIRMATION OF AIR FLOW SHALL BE BY AR FLOW MEASUREMENT. |
4, A UNIT SHUTDOWN SWITCH, LOCATED AT THE FACP, SHALL CAUSE THE UNIT TO DEENERGIZE.

>
>x | x
>
>

X | X| X

>

N
Vv

WHEN THE FAN SYSTEM IS SHUTDOWN, THE FOLLOWING EVENTS SHALL OCCUR:

PRECOIL DISCHARGE TEMP.

EXHAUST FAN
EF-CN-06

EXHAUST FAN

EXHAUST FAN
EX-CN-04

EXHAUST FAN
EX-CN-05

1. THE SUPPLY FAN SHALL STOP, THE OUTSIDE AR AND RETURN AIR DAMPERS SHALL CLOSE.
2. THE COOLING COIL, CONTROL VALVE SHALL RETURN TO ITS NORMAL POSITION (CLOSED).

W

COOLING COIL DISCHARGE TEMP. X
SUPPLY AR TEMP X
RETURN AR FLOW

OA FLOW

OA MAKE-UP DAMPER
RETURN AIR DAMPER
FREEZE PROTECTION X
SPACE RELATIVE HUMIDITY SENSOR | X
HUMIDIFIER X "
SPACE DIFFERENTIAL PRESSURE

EXHAUST DUCT STATIC PRESSURE (SCRUBBED) , ,
EXHAUST DUCT STATIC PRESSURE (GENERAL) X -

4, [TS RESPECTIVE CONTROL SYSTEM SHALL BE DISABLED.

,g_ 3. THE HEATING COIL CONTROL VALVES SHALL RETURN TO THEIR NORMAL POSITION (OPEN).

o
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A HAND (OFF) AUTO SWITCH AT THE FAN STARTERS AND VFDS SHALL OVERRIDE
THE SYSTEM FOR MAINTENANCE USE.
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PREHEAT COIL TEMPERATURE CONTROL:

| A TEMPERATURE SENSOR ON THE DISCHARGE SIDE OF THE PREHEAT COIL SHALL PROVIDE
INPUT TO THE CONTROL SYSTEM. THE DDC SYSTEM SHALL MODULATE THE HEATING WATER
2-WAY CONTROL VALVE AS REQUIRED TO MAINTAIN THE COIL DISCHARGE TEMPERATURE IN
ACCORDANCE WITH RESET SCHEDULE A.

COOLING COIL TEMPERATURE CONTROL:

A TEMPERATURE SENSOR ON THE DISCHARGE SIDE OF THE COOLING COIL SHALL PROVIDE
INPUT TO THE CONTROL SYSTEM. THE DDC SYSTEM SHALL MODULATE THE CHILLED WATER
2—-WAY CONTROL VALVE AS REQUIRED TO MAINTAIN THE COIL DISCHARGE TEMPERATURE AT
52°F.
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| SUPPLY AIR TEMPERATURE CONTROL:
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A TEMPERATURE SENSOR IN THE SUPPLY AIR DUCT SHALL PROVIDE INPUT TO THE
CONTROL SYSTEM. THE DDC SYSTEM SHALL MODULATE THE REHEAT COIL HEATING WATER
2—-WAY CONTROL VALVE AS REQUIRED TO MAINTAIN THE SUPPLY AR TEMPERATURE AT 68°F.

SPACE PRESSURIZATION CONTROL:

FAN SPEED AS SET THROUGH THE VFD SHALL ESTABLISHED TO MAINTAIN FAN CAPACITY AT
50% OF TOTAL. SHOULD THE DDC SYSTEM SENSE LOSS OF AR FLOW OF THE SECOND
! OPERATING MAKE-UP AIR UNIT, THE FAN SPEED OF THE REMAINING OPERATING UNIT SHALL BE
RAMPED TO 100% SPEED, WHILE A SIGNAL IS SENT TO DEACTIVATE THE FAILED UNIT.
| A DIFFERENTIAL PRESSURE SENSOR BETWEEN THE CORRIDOR AND THE CLEANROOM SHALL
PROVIDE INPUT TO THE CONTROL SYSTEM. THE DDC SYSTEM SHALL OPEN THE OUTSIDE AR
! DAMPER, WHILE CLOSING THE RETURN AIR DAMPER AS REQUIRED TO MAINTAIN THE
CLEANROOM SPACE PRESSURE AT +0.02 INCHES W.G.
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SPACE HUMIDITY CONTROL:
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A SPACE RELATIVE HUMIDITY SENSOR SHALL PROVIDE INPUT TO THE CONTROL SYSTEM.
THE DDC SYSTEM SHALL MODULATE THE HUMIDIFIER AS REQUIRED TO MAINTAIN THE SPACE
RELATIVE HUMIDITY AT 507%.

SCRUBBER
~ UNIT LOCAL
I oW CONTROL PANEL

; ACID

[ SCRUBBER
x | _ A STATIC PRESSURE SENSOR IN THE EXHAUST AIR DUCTWORK OF EACH SYSTEM SHALL

| PROVIDE INPUT TO THE DDC CONTROL SYSTEM. THE DDC CONTROL SYSTEM SHALL MODULATE
THE EXHAUST FANS VFPS (BOTH FANS RUN CONTINUOUSLY) AS REQUIRED TO MAINTAIN
I THE DESIRED DUCT STATIC PRESSURE (FIELD MEASURED).
‘ ' IN THE EVENT OF A HAZARDOUS CHEMICAL OR TOXIC GAS RELEASE, A SWITCH AT FACP, SHALL
' THRU THE DDC DRIVE EACH SET OF THE EXHAUST FANS (50% FLOW EACH) TO 100% SYSTEM
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teTrro universal.com ! P RECIRC. AH DUCT SMOKE DETECTOR CONTROL:
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FAULT

FAN SPEED
FAULT

FAN SPEED
FAULT

FAN_SPEED
FAULT

FAN SPEED FEEDBACK

SIGNAL TO DRIVE EXHAUST
SYSTEM TO 100% AR FLOW

FEEDBANK

FEEDBANK
FEEDBANK

FAN SPEED CONTROL

EXHAUST STATIC PRESSURE CONTROL:

START/STOP

START/STOP
START/STOP
START/STOP

FAN SPEED CONTROL

FAN SPEED CONTROL
FAN SPEED CONTROL
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SCRUBBER MONITORING:

THE SCRUBBER SHALL RUN CONTINUOUSLY AND SHALL BE CONTROLLED BY THE
INTEGRAL UNIT CONTROL PANEL.
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WHENEVER THE SUPPLY AIR SMOKE DETECTOR IS ACTIVATED, AND A SIGNAL
IS SENT TO THE FIRE ALARM PANEL, THE FOLLOWING EVENTS SHALL OCCUR:
1. AN ALARM SHALL BE ANNUNCIATED AT THE FIRE ALARM PANEL.

_ FAN STATUS !
FAN _STATUS
FAN STATUS
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FAN SPEED CONTROL
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